Development of an in vitro model of the early-stage bovine tuberculous granuloma using Mycobacterium bovis-BCG.
Mycobacterium bovis causes 3.1% of human tuberculosis cases, as described by the World Health Organisation. In cattle, this organism causes bovine tuberculosis (BTB) which can have a prevalence of up to 39.5% in some developing countries. In developed countries, although the prevalence of BTB has been reduced through eradication programmes, complete eradication has in some cases proved elusive, with prevalences in cattle of 0.5% in the Republic of Ireland and of 4.3% in the UK. As the tuberculous granuloma is the fundamental lesion that reflects the pathogenesis, immune control and progression of BTB, we aimed to develop an in vitro model of the early-stage bovine tuberculous granuloma, in order to model the early stages of BTB, while also reducing the use of experimentally infected animals. In vitro models of human and ovine mycobacterial granulomas have previously been developed; however, so far, there is no model for the BTB granuloma. As the disease in cattle differs in a number of ways from that in other species, we consider this to be a significant gap in the tools available to study the pathogenesis of BTB. By combining bovine monocyte-derived macrophages infected with M. bovis-BCG and autologous lymphocytes we have developed an early-stage tuberculous bovine granuloma model. In the model, 3D cell aggregations formed a spherical-shape that grew for up to 11 days post-infection. This bovine tuberculous granuloma model can aid in the study of such lesion development, and in comparative studies of pathogenesis, such as, for example, the question of mycobacterial latency in bovine tuberculosis.